Survival of microencapsulated islets at 400 days posttransplantation in the omental pouch of NOD mice.
The long-term durability of agarose microencapsulated islets against autoimmunity was evaluated in NOD mice. Islets were isolated from 6-8-week-old prediabetic male NOD mice and microencapsulated in 5% agarose hydrogel. Microencapsulated or nonencapsulated islets were transplanted into the omental pouch of spontaneously diabetic NOD mice. Although the diabetic NOD mice that received nonencapsulated islets experienced a temporary reversal of their hyperglycemic condition, all 10 of these mice returned to hyperglycemia within 3 weeks. In contrast, 9 of 10 mice transplanted with microencapsulated islets maintained normoglycemia for more than 100 days. Islet grafts were removed at 100, 150, 200, 300, and 400 days posttransplantation. A prompt return to hyperglycemia was observed in the mice after graft removal, indicating that the encapsulated islet grafts were responsible for maintaining euglycemia. Histological examination revealed viable islets in the capsules at all time points of graft removal. In addition, beta-cells within the capsules remained well granulated as revealed by the immunohistochemical detection of insulin. No immune cells were detected inside the microcapsules and no morphological irregularities of the microcapsules were observed at any time point, suggesting that the microcapsules successfully protected the islets from cellular immunity. Sufficient vascularization was evident close to the microcapsules. Considerable numbers of islets showed central necrosis at 400 days posttransplantation, although the necrotic islets made up only a small percentage of the islet grafts. Islets with central necrosis also showed abundant insulin production throughout the entire islets, except for the necrotic part. These results demonstrate the long-term durability of agarose microcapsules against autoimmunity in a syngeneic islet transplantation model in NOD mice.